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^ . £3L#a;§;$£. (%;W%m : METHOD AND RELATED APPARATUS FOR DIAGNOSING 
CROSSTALK WITHIN AN OPTICAL PICK-UP UNIT BY UTILIZING FIRMWARE) 
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A method and a related apparatus for diagnosing 
crosstalk within an optical pick-up unit by 
utilizing firmware. The method includes 
calculating a tracking driving signal and a 
focusing driving signal according to a tracking 
error signal and a focusing error signal 
respectively, adding a noise to the focusing 
driving signal to form a test focusing driving 
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#* til ft ( focusing error signal) ; (b) ttL M i% 4k 

m m f& tH. ft tt - # #f j§§ ^ m ft » a a & % tt # & m n 

m ft ft % - * is % m ft ; ( c )&, ft t£ Jt m %k ^ %n It 

( f i rmware) ^ — & til #i f£ & & JK jfr. til ft. $. £ it — $J 

%l & ' jk f& m ft . ; . ( d ) ft & & ik til ft a jsl ft 

# a* m % tii ft & it & ^ t* % m & m& t& *~ 
£ ; « a ( e ) & ft m m $t " « tii ft *>j m t& & # %.m #i 

A ^ & & it t£ tii ft . £. .* tt & ^ 1 1 & jif* /*f'£-±V« 

3ft M f£ til ft ° . " . ' 

*.*^-feft*-. *«|.t*jfc^4j|^^r* > * & ^ # : ( a ) 
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3. - ®W?LW (7) 

( optical disk) ^ #i it » M. f£ 3*. #l it #r 1 
f4t^ail-t^ ft-tt/tR «fe ( tracking error 
signal) J-X ^ — & & ft i% fft %L ( focusing error 

signal) ; (b) $l m fa m $k t% m %t tf — m m 

Ik ft i% & %k ffi. ( firmware) ^ /£ — & m & t£ 

n i& & m ^ fa 4 ; a A ( e ) 4fc4£iJ[&&ftt&-fft 




: (c) 
3i 4a 



9t # 



( optical pick-up unit, OPU) 

( optical disk) ^ 
M m £ BL to # to * a M. <L - %L M 
error signal) UA — tttiftiflAilL 
signal) ; - £ £ 4SE *»J /L ' ffl ^ 

tf ■ £. — $5. g, j§& m sfe ; -"4t»4s'*j 
afif^tRttfi: - m m m fti tfL %t ; 
-itiat ^fli ; - t 4 s i > 

- »J -t* %l & m % in ift ; 

( servo system) » It it. 43c ^ t£ | 



ft ib — ^ to to 

#1 it ' Ik 1* 3* t£ #l if 

It fft ( focusing 
life ( tracking error 

— f& 'It fa ' ft * # 
it & ^ t£ f £ 'It 



« A - -fil JUL t4 

n & m m m & f'j 
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3- » (8) 

W 7t • m & i$L tt u m t% & & m % tfl. ft « ft sat m % m 

ft*3£i$&*ttfciS#*fr^fS&**>i*-4fcS. - 

(optical pick-up unit, OPU) » — $ft $ft 

\jt£- — jL*%% ( optical disk) 4l #i it » J£ f f *K 1£ #i i£ 
Ut 18 ^ El M f M & a A £ - & % tfc 1R ft ( focusing 
error signal) £k J9L — # Sfc t& tfl ft ( tracking error 
signal) ; — 4£ -M # 7t • ffi & tt t£ & & 1& tfl. ft 

tf % - & & « % tfL ft » - ft W & $'J ^- 7t > ft & tiL $L M ft 

\m ®k t% m ft tt # — ft sfo m $tj m ft ; — te. «Jt ft ». /a ^ #t # 
m ft J. 4. — t£ # «s t& m ft ; a a - i f 'ft 

( servo system) t it # ^ t ^ 4 « H ^ t£ & & & f 'J 

\ & ?t » 4i f£ si ^ 4t £fr 4K tR ft a it t£ £ & m % m 
• ft m £ t£ & ^ it X 31 *f ^ t£ & <k # ^ to jt - 

U ifr & 4& # * # It & ^ ' B*b4r«£-2tfrft&3. 

« if li fi- i tfl 4 S t ^ 4 6^ 15 ^ ' "T it #J ft tTL 

f-^^^st&mft^.^j^is^tfift^a^ ' jit ♦ * 

*S ^ & ^ ft '*! jfc # It & # # 4± . ^*^*|^L>4L'4BtJt- 

Ux ^. ft # & tt & ^ & ^ >fsr «'j t* & n - 
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i - &wttw (9) 



If ^ 




?f I 1 - 7fe,^^5 0^^^-^,^tt^^ ( optical pick- 
up unit, OPU) 52»'-*«Ll£HW^.7&54»-4*»4S*j^- 
it 58 ' ( micro-processor) 6 0 » — te. -It ft 

( memory) 62' — ffl H\L ( servo system) 64' — £ 

Ji % ( multiplexer) 6 6a - 6 6b ♦ — & tb /& to # If 

( analog-to-digital converter, DAC) 6 8 a - 6 8 b ' J-X 
Sl — 4fc /i£ tb # 4& ii ( digital-to-analog converter, 
DAC) 7 0a- 7 0b • & ^ 1* $ 5 2#. ft |fr dS f M & S. - it 

5 2* It tfcm 
fit FEOa 8L- ft m ft t* m fit TE0° & £ *J * it 54^ & 
# & I* « tR. Sfe FEO* £ £ & Iltt F00 ' &L XL ft 3fr 

-W-JP- >t 5 8^r ^ $ # a* it 1* m fit teo*. £ <t — 4ft a* *s tii 

fit TR0° ^ #J #. tfc » & & £ #tf * it 54|a ^ *I * it 5 8^ 

( ampl i f ier) - 46 flf ti 
( compensator) » ^ ^ & & £ #J ^ it 54*. tfc ' £- M d? 2fc 
A g * & A & £ It « tfl. St F E 0# 4fc tS » * ^ . & & It «• m fit " 

vEotti %L- & + h & & tn n m % fc'ta x # ol m 

H « « it * t* 31 ^ 5 Ztfj % £ fa 5. » ii £ £ fir # * 




(10) 




Ufa 

7 243 
**■ - 



tfL ft FOO ; m %l & ' *^4t*tt*J-?»ib5 8«i6-S- » M 
TE060 4ft«A*J***1**Ji 5 2^ *r ^ m & K 60 4fc 
Jt^'fr^^&^ff^Sfi 5 260 * ^Mi ^ . ii^^^f^- 

5^ is % m tro • *g m € ^ 6 m m & & *j & ^ tf ^ ^ 

& f 'J & $ 5 060 *t -ft > Minft 49 8 6 (Mfc & — *t 4Jt 
^. i§ ( digital signal processor ,DSP) » ^-"^ 
t& -It ft 62t 'm # 60 &7 fit a s£ ( firmware) 72 > 
#-J + • s£ -It ft 6 2# ^ - # # f i •!£ ft ( #J V pq 

ft.) ' • ® it t & m ¥k 5ot m % m & & »• to ft « a 

»r *t # ^ te. '« it 6 2+ fa * ^ it & • . * ^ 4* 5 0-^ 

t«i* ( host) _L ' Bifctfc^ #6 

jfeJ** 50t««l4S'g 6 0 ' m 4 
•H 6 0«. T & f£ #J || ^ * *t *T to ft a ^ 7 2« & #■] 
ft 6 060 * Iff- J£ -ft • 




^ IT «fc m + » & & 4S J£ 7b 54# v « it 4£ ^ - | i i 6 6aa 
A — & fcb'/£t4fc**4ftg 6 8a ♦ jtb ^ • it «fr f-J it 5 8#. I§J 
#itb€3$.^^-#i^ 6 6 biU. A - m th ^4. # & H 6 8 b - 
m tb /*t 4fc # & £ 68a# ffi #. m %. Mm % m ft F00# ^ 4i 

m M 60 *t « ^ m ft s l » n ^ ^ >ct $l & is ^ tR ft 

S15. t 4S # 6 0' |Sj & *h ' * fcb /*t -fit # 81 6 8 b# ffl 
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s. > %*nnw (id 

m # m m % m ft tro# 4& ^ 4a *t m &o #t 4t # « m ft 

S2» it*frib*t4fc46afrJ|6$&ffl.ftS2.£flt4&3£8 60- * «fe 

- m it & m ^ m ft s 1 1 • 

it £ £ *a *t 60 & & is t& in. ft s r » jfc ft ' & m & « 
m. 74^ - ffi ;t & m ( ^ - & & ) ^ & *t # 

8* IS % m ft S 2 1 » itJ.£;fctt,&60£!li£#;si:|Sf&-fflft 
S2' • & m 2-^ ' # 4& 4. 3£ g 6 Oft £ it ! *J 1* & m % w 

t Sl't ' - £t to /ft fcb H 7 0 a-T ^ *t -fit 60 fc'J t£ & & IS 

lttSl'#t^ ft fcb 60 a| FOO' » it # 

II x ^ 6 6a« £k %l «# tt A S g 6 Otf ^ A $'J M ilk 3ft m fti tfL 
S 2 ' & ' - *t 4fc /ft fcb # & H 7 0 b-fr if* *t 4fc 60 ftj t% m m m 

m ft S2'# & £ ft tb 60 ^ # j» n ^ m t t R o ' ' it # 4$ 

* 

I I i ^ 66b" | x i 66a& # '*% # ^ Al * "Bl« A — 

t «& c l ♦ it * — ^ f j m t swi^tit^^r ^ c it it ^ 

^^j^^Al^^^v^ Bl» m & *b ' fig 66b&f 
^ #fc A2- B2tt A — & iB *ft C2 • it « A - . |£ f-J 1ft ft SW2^ 15: 
%. tit H ' *ti C2<f it & mr tit A. *ft A2^ t A « B2° ■# i£ # $J 
* ¥ 1* « *H 5 2 60 # <l£ b£ • t^Si 6 Ofc * ft it & -ft #fc 

m-st«a^,fli74' isj ^ £ fij it # 60 m ft swi - SW2 

J- > x- S3 6 6 a; 66bat^^fii 66a- 6 6 bf*J $p 60 # Ifr & 
a ' # it i& > x. g 6 6a^. 4# $r s& S ^ f'J £ ik 5t & & IS t» 

m ft foo^ >ij tt $ ft foo'&j- Aunt s& 64^x & *i- 

ife, ^ If ^. ^ 5 2^ # Jl ^ i^j 60 # % • « ^ it ifi I x\ P 6 6 b4L 
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2. - mntftw (12) 

i%%i3&&&p}&&%.%imm£!itfLffi t tro«& m # m m % m 

ft TRO'^ A ^ m t J8- 64a & #-J jfc # ft ^ 52^ i f iij 

# ^ • 

m ^ ^ a ° #j ^ & ^ it ft m 5 2^s&ee,itT ?»j # 

^ HI -1 00 : 'M 46 ; .' 

^ J§£ 1 02 : ^ & m m, SOffi m ik. % ( power on) J. i ^ — & 
^ >l t • .^4 S 1 60lt ^ E f 64; 

^ ^ 10 4 : $t 4. 3S H 6 0t* 3* J£ & ;ff Si <|t it 6 2#r # #l m 

42 t 5^.4 74; 

^#106: fit & S II 60ft#imiil3lt^fl| 74«* t-# 
tft * « .( amplitude) ^ ^ ^ 6<j 46 >fi. ( i n i t i a 1 
value) ; 

it m 108: ;#t & & m 60^i # m ^ s ^ ^ ^ 74^ ^ m 

is ^ m ft s i ' ; 

^ ^ 110: # ft| & 4& 1| ft Jg 5 4fc rfT # 4f a* #$ i& m ft TEO 
4^ 1; M 4i ( peak-to-peak voltage) ; 

# ^ 112 : *J «ff tt « « ^ «■ ^ flL- * 5 X> - * 
(voltage threshold) » . # > Wl ®l S. H 118 • ^ K'J 

1 14 ; ■ - 



i - €->um<fl (13) 

m 114: ^mnmm^m^ ; 

^ jf$ 116: #Jittg#ta^^^^^A^ - a # ( target 
value) • 3r ' M $k if 5$ 1 1 8 » £ H'j EJ fj # J$ 110; 
# ^ 118: # £ o 




_t it *'J 1* it ^ It ^ m 5 2# # # n ifc T • f 5 0F*1 

t|*3i 5 2j-x^^42 S 6 0^) ' #r a 4- to # 

jfc of ^- " -sf M ig # . ft-»J^Al«r^ - m i% it ^ >! £ 
^ it 4 4ft 5 Oft ' 6 0a m $h it 

# It ^ 5 2^ t& f£ *l it ^ Ji -L - 9i £ #i it to £ ' *b 

Bf- • t H 6 0& *f $j II a A 7 2j* tfL 4* 4$ 4* *& 

^ JUL « *&■ 6 43S f& it ^ If ^ Sfi 5 2# # ffr ( ^ Jf* 10 2) - tfr >£ 

* » * it * tf 52# f& 5. i£ m $i it 4fc £ ft ' it * tf 
g *H 5 2# ft * & & It «■ tfL fife FEO& ft Sft It t£ 1ft fife TEO^ it. 
- & Afc IK. IS it * tf ' •£ ^ 5 2tf) fa ' % • iqBfrfcfcte'-W^it 5 4 
«A«»«W#ic 5 8# ^ ML ML £ £ & J§S tfr tfL fife FOOa 

a ft j» m % m fife tro° itt *b » ifc Bf m 4 ag n 6 0/*/r $r # #4$ 

tfim SWl - SW2# 4$ f'J £ i H 66a-2L fft ^ Al<t it 4£ ^ 
ib Jft C 1 ♦ aAiS*l>x|| 66b^L^^J^A2tit#^#rili^ 

C2 • 0 jtt ^ m € j& 6 4^ ^ it * % m % m fife foo« a # h 

litflt TRO^ IS % it ^ tf ^ m 5 26^>f4 



^ ft. ' t% mix. l ^ ^ ^ -'is' -in ^1 * 5- & 4 a n 6 0« t 




i ' ®W%Lm (14) 

lt#1fl4S ti^^ 74- J. m- m. S H 6 Otf Jfc. Ji #l # # tfl 

4 a a sS, ^ 7 4& ■ tlsi 6 om tt dj # & in st swi > 

SW2^ m £ -x. H 66a^^ Ai^ B lit tt tt ili *S5 CI . ffij £ 
n 66b^L^^^ A24##i&ittt#$'ttilJ*ft C2( 

10 4) • & & . # m >& s ^ & *«§ 7 4# «t £ - & m # im #- 

& • i& # Ifl. # ft *. & « fcb /it to # j* 33 6 8am tt A # * & 

m ft] in %t si ( n M & & m ft in %t foo) ^ . 

4& ffl — J£ & ft ( sine wave) ^ ^ A >>J t£ & ^ If ^ ^ 5 2# 

# m ' i(F?p#t4Sg^«| 7 4^&#^_iL5£ft#r*|-,5|&fj 

( # ^ 10 6) » ^ ^ «fe #J # ^ - m le, B t 
« I* & # "If X 5 26*| # 4± » !3 t£ JL & & ^ ^ # #J *7 

a . -r tk h n. m # $i m ^ . * ^ » 

# - u & t& & ^ m ^ ft b m & ^ ^ & % t& m ^ & m 
^ ^ 4& # <y§ js. >f pa ^ - % g. m sl & ft .■ 

fsr ft ft ^ t J: >ft ft ^ ■ )# -g- « a ^ & m ^ KL ' 
tt g • m m A s 0i ^, m, 74a § *> -at'to m sfe-& s ^ & 

^^i.i|£%;i#$t|gi!,mt SI' il tt ifc 4i ■ # ^ 60 aj 

^ t t ^ i» in t s r ( ^ m 108) » ffij & to /$* tt # ^ n 

Bl > ai|xs 66b4L ft A * C2#, it tt ^ * tt A j« A2 » m 



3- - &W%LW (15) 

« m n 9l % m % m ft foo' & # ^ m % m ft trot ^ a. ul 
€ s& 64 ' it >£ * • &j %. % m % m ft foo' #. ^ & m 4 s 

m j£ 7 4^r t^^lim ^ f f ' 6 4*b 

ffl 3*1 f*. * l^^tt FOO'lfc. # Sfr IS % tfL ft TR0& |j jfe f 

a 5 260 . m a «r <k m & ^ & ft m 5 2^ * ^ # 

w # t* m ft teo^i *j *r fa n %l % m » m ft FEO60 m m «. 

# # ^ ^ >!t *f tg ^ tf ft iifi 5 2#T^ifc4L#S*££t£Uift TEO60 
•f" * 'It ' a it t »J ^ A I * #| # ft-ft 1ft ft TEO60 % 

&**t*it.&nm j f-ik#imaL ( & m 1 1 0) . - m. * * * s& 

® -q* *p ' i& & * tt « 5 2H $ ith <t $ $t m m ^ tit ' S'J 

& 4t a* *» « m ft TEOt liii^t^tl^^^tiiia 

- s& # ' 4a >£. *b • M Ifc S & 60 & ^ tk ft m 52ffij t » * 

# 3ft It tft ft TEOii * # J. £ #. a ' /9fa«»j^I^^rtb 

5 260 7t # # «I± ^ # ^ & ffij it $'1 S$ it 60 S 60 ( 

112) • i»itjt - £ m m m i% m%t teo^_ € £ *h a 

A ^ It Bfc ^ tf. ' H'J Jb # tf ft ^ 5 260 ft # # 'f± ^ • $ SiJ 

^ m & s m ^ ^ 7 4> *t 1^ # m 60 « # a t tf'au ^ ife, # 

ft $ 5 260 7b # # <|± ( ^ J» 11 4) • *» Ji fir it ' ^ i% SL & 

m & & m. A & ft i$ & >k ft M M M ^ ' a A. jg 

« jt * ft ^ « # W ^ «t ^ A tt * ^ l£ BB ^. *. * 

# ' it'] m m ^ s m ^ 7 4-t- Ff- 4& « je ^ ft it ^ * 

^ ' Ei *o ^ ^ ^ #. ^ ^ II @ t »J ^ * * tf ft ^ 5 2 
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i - &W$LW (16) 

• ® it g n $ 

M ^ ^ ;1J ^ £ f I 

# m #r fit ^ 

^ 3| 7 ^ If & M ft 

si^ & > & m n m 



5 2tt 3!t ft e. *# * ' 41 & \ 3r f£ 

i^iiti^^s ' «>j & m & a ft 




53 



/in. 



S 0 * 1* & ^ It ^ Jg 5 2&) y$L 



& & % T >] # 




# ^ 2 0 0 : 8fl ; 

^ iff 2 0 2 : ^ * 41 5 0H*jgtU J.i A - & . \ 

m m 6 o& m m m. € 6 4 ; 

^ Jff 2 0 4 : ft 4 3® 33 60i|JpLjt3&#*£tfc*! 6 2^r te, if #j ^ tfL 
& ft . ^ 7 4 ; ' ' 

3r jff 206 1 : ft jfc S H &0& £fc m & S ft s£ 4% 7 4a >k ^ - £ 

I ts & ^ # #r w ; 

208 : t4S i 6q&##fcmifcJ£fti£*!'7 4#.^j!fci*# 

m * #r ^ ft 4 « n 6 o# m m m % m sfc s 2 » ji A »j # 
a* & t fi st s 2 ' ; 



210: t m & # m 5.2m #r a ^ & #.«■ m st'FEO 

g ^ *f" ^ -fi. I..-'.-- 

212: n m n % m m 4 . <s. & ^ a ^ - b& # & . ^ 
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s. * &wmn (17) 

a ' m m. s. # m 2 1 8 • ^ m & n p ^ 2 1 4 ; 

#^214:Jt^Tlt#m^^#; 

^-^216: ^J|ti1HtlU$A^--@.it ' 3r A » 

M #t *t j» 2 1 8 ' ^ »j ei $■] ** 2 1 0 ; 

218: . 

m -t ft ^ m ^ 9l ^ if % m 5 2^ # # ^ ® ^ m ^ ^ *i t*. 

204' # J» ' 2 0'8 » a AHr» 2I0« *3fr£-4&#J»e,$fci£*» 

2 0 4ffij T ' #^:4S^ 6 0tf^.Jt^^t#tH,4.S^^^ 74 
% ' ft & J£.£ 6 0#r 3& iB # & #'J tfl ft SW1 — SW2-r tit £ 
H 6 6b4L A. Jft B20L ^ iU *SS C2.» 'fla ^ IS 6 6a3L It A 

Am # l| i| t ^ t * ^ CI' # > ^ # tfl 4. S ig. A 7 4 
A ft • ^ jir. % j& 6 4# 4fc 'ft £ & 4$ f'J > it 5 4^f *fr A & 
& t& fR. ft. FOOw 8l $l fa /m fct # ^ 8- 70b#r 4& dJ #7 j*J # 
«"« t*r 1R ft TRO'^- & f'J & ^ If ^ ig 5 2# fa % • ffl ^ *t 
*h ' # Ifc ffl -b #r ^ ^ -Jff 2 0 81^ # ^ 2 1 0*. .tSL » * % i& i& 
ft 'A S H 6 0^rtft ^il^Sg^^l 7 4a % & M fa tR, ft 

4 a # ;f ^ ^ & # m ( w jl & & ). & # m m % m ft 

5 2 ' (fij $J 1£ # m m % tfl ft T R 0 ' ft ± & m & & 0- «l 7 4#f 

4£ ^ & m # % *§■ > tx 8l m Wl % n- '6 4*t #. ^ *i # 

«F « m ft TRO'Jk ^ ^, JIB % tfl ft F00& ^^^,^^^^52 
# fa % ' ft *| ^ ^ if % '52m & & Z- %L & & i& 
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i * (18) 

m St feo^ #j it $fc i* m> ffi m $£> -m ta fife teo#j £ -g- 

Ufc>&*J-**1*fc3i 52m tiB^ttummt FE0# -f- « »ff 

m > n %l i& > t& m n, i & tt & m # $j ^ t js ^ # # # 

j[|f k 

UltBl^ili^t^f^^^ 5 2# it #- A 5 # ^ # 

U.'^*Titf'J^it^^lt^^5 2^i^o 

5F * W . • 8 0& ^ ^ - ft ^ ft M m 8 2 » - $L 4. S H 

84 ' - tL -It 86 • - >fsj m. % 88» — M fcb /it 4fc # ^ IS 
8 9a- 8 9b' — itflt/&ttb#3&l§ 9 0a- 9 0b' to 

It ^ 9 2#t # ^ l£ «lt It 8 6t ' J- to It ^ j£ 9 2& & % — # 
! m & 3£ 5$, «| 94 ♦ — %. %. & #J 0. & xg, 9 6 » £K Sl — ffi m 4£ 

m m & m 98- ffl ^ ^t tf 4l & ^ ^ 80^ ffl i #r ^ ^ & m 
50m & ' 3. m ^ * b i 4l >s it # ^- # *b ft # it # # 

•14 & # # v m it * # 4 & $(P 14. • & ^ 80^ ifc 3£ %k 50± 

# # * ft & jt fcjt m $k 8o# a & & to it ( & & -w m 

A 9 6W It 5%, %k 9 8) & $c >ft m # 5 0# ft 

( & *£' -W ^ it 5 fa m & ffl it 5 8) » d? B ^ »T 

^ ' UK fcb /& iSL # ^ H 8 9a^ ^ % If ^ ta t FEO# ^ ^ *t 4fc 

W * ^ » « tR ft S3 ' .a it ^ tb /it -fit # ^ H 89b>lf # JKP ^ 

m m teo# ^ ^ *t -fe: ^ # ^ it « m ft S4 » m a ^ >4 s ^ 

8 4#i .ft ..to ^ ^ ^ 9 2t %l % & m m & %k 9 6jx & m & Pi rn 

& m 9 8r^ « *t 44 tfl, ft 4 S 60 ^ ^ & 4 & fc. #*.■». 'HI ft FEO 

IK ft T E O » Ji # S.J f=|- ^ ^ ^ % m % tfL ft 
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JL - &WifLW (19) 

\ S3' & fa 3ft m ttj itl %L S4' > * ft. *t -fit /Hi tt # 4& ii 90a^^ 

FOO ' ttAlttt/*rti#*g 90b^ H$*t4fctt463ftJSS*&-Sfl.ft; 

S4*#^^r0th^#^^t!r1flfl, TRO - & ^ f£ tfc » # & 3£ 
4ft 8 0& ft 'ft '«t*3S S 8 2t tt Atfi-^l. fe^J^^fll 

9 6& # J* 4£ *J ^ ^, 4| 98\ m %L Ik & W m. & *b 9 6# it # 
Sfc ^ £ & 4$ $'] it 5 4 ' a A # m 4$ *| jg. 4| 9 8#j ig f£ # 
*fc ^ # JS* 4£ 4J it 5 8' ft "sp it f»J 3i % ft Wl % 8 8& 4£ f-J 
| & # tft g iH 8 2^ to ^ # a # • *|- 4ft 8 tfc ' & S£ 

i & « & 44 m 'A 3g # 3- ^, & & *i & ^ i* % m 8 2# & & # 
it e $ -t- & # t*. • 4& % n m ♦ $j & # t ft % . m 8 2#> 

Sft ^ & 4ft 5 OjB'J & # Ift ^ JK 5 26^ >7?L a ( *o ffl A |* . 

ffl -b #r 7F ) ' *a I5J . ® it & ^ M ^ %t W %L ffi i% M- T » ^ 

# f t I I ° 

^ ^ fa - ft m & & m % m st . » ji * # m> m i& 

# % m n ft. #j "it & * .tft * 5 * *b * -s- a ■ 

A #t -f- Ht ' wA^^^Tfe^^^ffltt-fittR t 4 S tfj It A 

& fa ~ m -m. T fa m m $ti tfi %t - ji # & & m ^ m ^ ^ 

m -f- ^ - A^f ^ifcf ^ ?p «t i # ^ it a ^, ♦ m it 
& %t w & % & it & it m A H fa ft m 4 a m. A m (a a m ft 
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O 




















0 



& #t t ft x *s # * - 4* am t*. m 
& ^ n n m & % ~ it m n >t& 
m. m. m & & * 7* & 



/\ ^ @ i ^/f 7F 

yV £ ^ % W % 



® ~ & % & & m tik m t% % m> m ^ & 

M ^ M ° 

ffl is & * & 4i f& IRtffl^tSF^^tflt^ $ — $t ^ 

1 5P t I 1 




J*. # ft 1%, B£ 



10- 
12- 
1 6 
20 - 
24 - 
4 0 
44 
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